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Fig. 11.1 Effect of rapid loading on strength. 


RESPONSE IN NATURAL MODE 

As stated in the introductory paragraphs of this chapter, proper estimates of the 
expected loads can be made if the natural period of vibration of an elastic mem¬ 
ber can be estimated. The maximum elastic response of a structure is normally 
associated with the maximum stress. It is customary in the dynamic analysis of 
various components to represent the particular part by a spring-mass model [45]. 
Such considerations of a single degree of freedom lead to a very useful, elementary 


Table 11.1 Dynamic Strength of Metals 


Material 

Static 

Strength 

(psi) 

Dynamic 

Strength 

(psi) 

Impact 

Velocity 

(ft/sec) 

Reference 

2024 A1 (annealed) 

65,200 

!! 

> 200 

94 

Magnesium alloy 

43,800 

SS 

> 200 

94 

Annealed copper 

29,900 


> 200 

94 

302 Stainless steel 

93,300 

» m Si 

> 200 

94 

SAE 4140 steel 

134,800 

BKi! 

175 

94 

SAE 4130 steel 

80,000 


235 

44 

Brass 

39,000 

R m 1 

216 

44 






